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Field of the Disclosure 

[0001] The present disclosure relates generally to remote communication circuit 
restoration. 

BACKGROUND 

[0002] A large component of time and expense incurred during the restoration of DS1 
communication circuits where trouble tickets have been reported is due to the physical 
dispatch of field service technicians. Ultimately, restoration of DS1 type circuits by 
using a spare span involves an initial dispatch to the field unit along with a subsequent 
dispatch to repair the main circuit. A third action is also needed to restore the spare 
and the main to their original condition. These events, in the past, have been a major 
source of operating expense, and significantly impact meantime to repair (MTTR) 
results. While certain systems have been disclosed that relate to providing continued 
access to subscriber lines, such systems tend to be large and complex and too 
expensive for wide deployment in a telephone network for various types of business 
and residential subscribers. For example, U.S. Patent No. 6,577,728 illustrates an 
automated restoration system that utilizes an expensive switching system for 
restoration. 

[0003] Accordingly, there is a need for an improved and low cost method and system 
of restoring service relating to DS1 trouble tickets. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0004] FIG. 1 is a block diagram that illustrates a system used to restore DS1 lines. 

[0005] FIG. 2 is a flow chart that illustrates a method of operation with respect to the 
system of FIG. 1. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0006] The disclosure relates generally to a system and method of restoring 
communication circuits. In a particular embodiment, the system includes an 
automated circuit switchover system embedded within a telephone central office, a 
technician terminal for use by telephone network operations personnel, a test and 
control system coupled to the technician terminal and to the automated circuit 
switchover system within the telephone central office, and a switchable protection 
circuit remotely located from the telephone central office and coupled to the telephone 
central office via a communication link. 

[0007] The switchable protection circuit supports a plurality of active individual 
communication lines and an unused spare communication line. Each of the active 
individual communication lines are configured to support communication of traffic 
from end user subscribers supported by the active individual communications lines 
connected to the switchable protection circuit and to the telephone central office. The 
switchable protection circuit is responsive to the test and control system and includes 
logic to respond to a specific command sent from the test and control system to switch 
a selected one of the plurality of active individual communication lines to the unused 
spare communication line and to activate the spare communication line in response to 
the specific command to support communications traffic over the spare 
communication line. 

[0008] In a particular embodiment, the method includes receiving a reported problem 
associated with an individual subscriber communication line, entering a trouble ticket 
into a trouble ticket tracking database using an operations terminal, initiating a test of 
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the individual communication line using an automated test system, determining 
whether the individual subscriber communication line is supported by a remote switch 
protection device, sending a program code to the remote switch protection device to 
request the switch protection device to swap the individual subscriber communication 
line with a spare communication line, and sending a switch-to-spare circuit command 
to a telephone exchange and reporting a corrected circuit condition. The telephone 
exchange includes a telephone circuit communicatively coupled to the individual 
subscriber communication line and to the remote switch protection device. The 
telephone exchange automatically switches the telephone circuit from the individual 
subscriber communication line to the spare communication line, 

[0009] Referring to FIG. 1, a system for providing automated circuit switchover is 
illustrated. The system includes a central office 110, and an intelligent and remotely 
switchable protection switch unit 102. The central office 1 10 is remotely located 
from and communicatively coupled to the switchable protection circuit 102 via a 
communication line 108, such as a Tl line. The system also includes an automated 
test system 104 and a technician work station terminal 106. The automated test 
system 104 is coupled to an external database 1 14. The automated test system 104 is 
also coupled to the central office 1 10 and to the remote switchable protection switch 
102. In a particular embodiment, the central office 1 10 is a telephone central office 
and includes an automated circuit switchover system 1 12. The intelligent and 
remotely switchable protection switch 102 in a particular embodiment is a 1X8 DS1 
type switch that includes up to seven DS1 lines and one hot spare line. Each of the 
active individual communication lines of the switchable protection switch 102 are 
configured to support communication of traffic from end user subscribers, such as 
subscribers connected to the representative DS1 lines 120, 122, 124, 126, 128, 130, 
and 132. The switchable protection switch 102 also includes a hot spare line 140. 
The hot spare line 140 is typically unused but may be activated when one of the other 
DS1 lines has a fault condition. 

[0010] During operation, a technician working at the technician terminal 106 may 
receive a request from a subscriber to correct a circuit failure with a communication 
line, such as one of the DS1 communication lines 120-132. The technician at the 
technician terminal 106 enters a trouble ticket for the reported DS1 line and the 
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trouble ticket is entered into the automated test system 104. The automated test 
system 104 creates a log of the trouble ticket and stores the trouble ticket in the 
database 114. The automated test system 104 may initiate performing a test to 
confirm the faulty DS1 line. After confirming a problem circuit, the automated test 
system 104 sends a special command, such as a program code, to the remote 
switchable protection switch 102. When the switchable protection switch 102 
receives the program code from the automated test system 104, the switchable 
protection switch responds to the program code and switches the faulty DS1 line to 
the hot spare line 140. 

[0011] In addition, the automated test system 104 communicates a command to the 
central office 1 10 which in turn provides the command to the central office automated 
circuit switchover system 112. The automated circuit switchover system 112 within 
the central office 1 10 performs a corresponding switchover action for the subscriber 
line that has been switched over to the hot spare line 140. After the particular DS1 
line has been switched to the hot spare 140, and after the central office 110 has been 
reconfigured to support the switched connection, the end subscriber may then again 
communicate traffic from their location to the network supported by the central office 
1 10. Thus, after the switchover, the hot spare communication line 140 has been 
activated in response to the specific command initiated by the technician terminal 106 
in response to the subscriber request. In a particular embodiment, the special 
command is a sequence of program codes that are communicated from the automated 
test system 104 to the intelligent and remotely switchable protection switch 102. In 
addition, in a particular embodiment the communication link 108 may be a single Tl 
line or may be a higher data rate telephony communication link. 

[0012] Referring to FIG. 2 a particular method of operating the system of FIG. 1 is 
illustrated. A reported problem with a particular DS1 circuit is received, at step 200. 
In response to the received problem, a trouble ticket is entered into an interface of a 
ticketing system at a work station or terminal, at 202. In response to the trouble 
ticket, a test is initiated to test the reported circuit using an automated test system, at 
204. The test may be performed to verify the status of the circuit as having a faulty 
condition. At decision step 206, it is determined whether the circuit having the 
reported trouble condition is supported by a remote switch protection unit. If the 
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circuit is supported by a remote switch protection unit then a program code or other 
special command is sent to the switch circuit to remotely switch to a spare circuit, at 
208. 

[0013] If the trouble circuit is not supported by a remote switch protection unit then 
an order is sent into the field for a dispatch to fix the problem circuit, at 210. In either 
situation, a decision is made as to whether the central office supporting the trouble 
circuit has an automated circuit switchover system, at decision step 212. Where the 
central office does not support the automated switchover system, then an order is sent 
for a special technician dispatch to the central office, at 216. The dispatch in this case 
is a manual dispatch of a technician or other technical personnel to make a change at 
the central office to correspond to the switched circuit. In the event that the central 
office has an automated circuit switchover system, then a connection at the central 
office is switched using a remote automated command, at 214. After correcting the 
circuit by switching the subscriber circuit to a spare and after making the 
corresponding adjustment at the central office, the subscriber may then be contacted 
to inform the subscriber that the DS1 line has been corrected and communication 
traffic, such as data or voice traffic, may then be resumed, as shown at 21 8. 

[0014] Thus, the system and method illustrated may be used to deploy an intelligent 
and remotely switchable 1X8 DS1 protection unit, such as a ProCap-DSl protection 
switch. Such units can be programmed to receive automated code sequences from an 
automated test system, such as the ATAS operating system, so that DS1 
communication lines supported by the remote devices can be switched to a hot spare 
protection path in as little as twenty minutes or less. The entire process from 
initiation of a trouble ticket to testing and switch over of the circuit to the protected 
hot spare, can be fully automated. Using an automated system as shown can eliminate 
the expense and dispatch time associated with manually initiating a technician to the 
field to cut to a spare circuit and to perform the corresponding actions needed in the 
central office for the switchover. 

[0015] An example of the remotely switchable protection switch 102 that may be 
utilized is a device known as the Pro-Cap unit which is a joint development of 
ADTRAN and Hyper-Edge. Deployment of the automated system as described 
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provides a telephony operator with many advantages, such as reducing the mean time 
to repair (MTTR) for certain subscriber circuit problems. In addition, the disclosed 
system and method allow remote restoration of customer service while avoiding the 
costly and time consuming dispatch of a technician to perform repair work. Further, 
the disclosed system and method can provide improved efficiency of the central office 
and testing centers since the amount of time needed to isolate problems with 
subscriber service conditions has been significantly reduced. In addition, by 
providing subscribers with corrected circuits in an automated and time reduced 
fashion, increased good will with subscribers and improved network service may be 
realized. 

[0016] While a single central office and remote switchable protection switch has been 
illustrated, it should be understood that hundreds or thousands of protection circuits 
may be deployed and connected to many central offices over a wide geographic area 
where telephone service has been deployed. In such a wide area deployment, it is 
important to provide switchable protection switches in the network at a low per unit 
cost. The disclosed Pro-Cap switch has a per unit cost that is significantly less than 
more complex systems, such as the system described in U.S. Patent No. 6,577,728. 

[0017] The above disclosed subject matter is to be considered illustrative, and not 
restrictive, and the appended claims are intended to cover all such modifications, 
enhancements, and other embodiments which fall within the true spirit and scope of 
the present invention. Thus, to the maximum extent allowed by law, the scope of the 
present invention is to be determined by the broadest permissible interpretation of the 
following claims and their equivalents, and shall not be restricted or limited by the 
foregoing detailed description. 
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